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Abstract Text (2) : 

SOLUTION: On the surface of the substrate 11, a plural number of banded 
conductive layers 12 are formed, and on the conductive layer 12, the polysilan 
film 13 of approximately one yim thickness mixed with carbon black particles is 
formed. A large number of the carbon nanotubes 14 are fixed to the nearly 
vertical direction on the substrate 11 and in such manner as a part thereof is 
embedded into the polysilane film 13. The carbon nanotubes 14 are embedded by 
heating and hardening after these are placed, by means of an electrophoresis 
method, at the part of the polysilane film 13 where an ultraviolet light is 
irradiated to bring the dissociation of the inter-atomic bonding. 



*xtp:// estbrs:9000/bin/g te.exe?f= OC8&st te= k7k2h.87.74A E I =km yek r& N... 5/19/ 



mB^mmtf a p) 02) Q §g tjfe jj^ q $g (a) 



#^2001-312955 
(P2001-312955A) 
(43)&IHB ¥j£13^11E 9 8(2001.11.9) 



(51) IntCL 7 
HOI J 1/304 
9/02 
29/04 
31/12 



F I 

H 0 1 J 9/02 
29/04 
31/12 
1/30 



B 5C0 3 1 
5C0 3 6 

C 
F 



mMKamzt ol (£1210 



(21)fflH## 


WK2000- 132696( P2000 - 132696) 


(71) MBA 


000005821 










(22)aJIHH 


¥^12^5^ 1 0(2000.5. 1) 




^Riffpm^?p^ioo6#^ 






(71) BRA 


599004210 








*Ui 








*&J&tt;4rffi#M*fi: 1 -14- 2 9*f«i 








404 






(72)&IE# 










AKlfttt**® 1 -14- 2 








404 






(74)«3A 


100101823 








#H± AM 55 











(54) imv&m &?i&m^ mtumm-osmxm, ist-cmm^m 



(57) im>) 

{±s ^Sco^-^yty-f a-t"i4^ stRi new 
miLxmTfam-kvmmz&tzittim^ 




eg th rr> cm 



— e ^ N t-( « W H 



1 

3 3 



P 



WEST 



mmm^L. ±mim%mz&mixtzi%mmum 
t. 

m^mmn. ±nmmmimm%®x\ 

fi&tthlz^ 

mtthx^&ztzmb-f&v.Tfo&m?. 
imxm 1 mxmnmTikm^x'jb-ox. 
±m&ftmm$. mmzwi^^i. mmmu 
tto±.ii-ms. MimhKizmmziix^&z t 

mrnmA ) m^mi^m^mmm^xh^x. 
mnimmmi. mmmizmz. mm^- 
)V*?<r>mMz z. o xm^m^fm iKUMzmm 
itx^&^k^mkt-rim^mxm^. 

±tEx^df mmii. ftfiwmx-foh z t mmtt 

±ts«^wi. si^uv-t, *mtm=Fti£tf 
mmm^m-tcK t h^ti^—^n^MA^tix 
fo^x^hzimmithWf-mbn 1 ?-. 
imizmi ] 'mmcomrfoiiimTx-h^x. 

»z t ztmtt&nmiam?. 
mmm ] mxm 6 ^m^mtamTxh i x . 

lamm 9 ] mxm 1 £v > imxm 5 com^mmm^x 

&5 0 QMaizTx-ibzct zw&k-tzm-m&m 

im^m 1 0 ] mum i3rn imem 5 ovf-nnam? 
X'&~?x. 

< k hmtd}>ZHtsZ k S-Wffifct^l^StffiS^. 

inuami 1 ] mw&Y offyWrFMim^x-h^x . 



(2) #^2001-312955 

2 

xvi-;f*-rxhz>zkmwikirm=?-mm 
=f-. 

im^\2\mimii<om :: T-w&mi-x'h-ix. 
Hit—^yi-y^^-^za^h. immune 
®\x,itz±mm±. mftMzmtx^hzkzm 
ktimmum?. 

imxm 3] mmttk. 
mmmtizmztitiunmk, 
10 smmm^i. mmmiz&miitz&mmm 

k, 

m^mmMmzmmmntimmm^k, 

k mtit^-n^A.x'^kk 
±m$ymm\i. m^mizx^x^mmmm 
mhfzz k imk^in^mtam^. 

mmmtfamk. 
20 $wnmziiti>ttm®3m, ±.m%mmzmm 
mmx\ ~&±Mmmmzmwt2ii&- 
mmtm&mm^muit&iotz, mm 
mizmmtzmxmk. 

mm%&TM.k , z^-t h z k m®k tim^nm 

imxm 1 5 ] mm 1 4««^j!([ijsTw»i^ffix- 

h^x. . 

iMsmmmfcxm*. iimttmmfcx.mz'fctL 
30 o xfifrti , ±mm%mmxmi . < t & ±ts 

mmmizmi'j>t(:< ki>-®comx\ >j?%< 

k i>-Ucr,IK = Fffl&£$:ffliZitmMXmk . 

40 [ n tcm 1 7 ] it 1 6 comTttm^commjimx' 
t>->x, 

ISHS^)*'*< k *>-^$-MSI$^§lg^^O; k $• 
50 *Si»lSS:*-tS£k^!ttfflfck-tSl:^ftas^^ 



WEST 



itmm 1 9 ] turn 1 acommtam^com^mx- 

3b->X* 

$>->x, 

±mmmxmz&w&iim&m\ 2oo°ciy_L. 45 
h^x. 

±a«fMtt , ±a»/j^(c±ie^fii5»o±is- 
mzjs~>x. ummumzhm^mumm^-th 

[ ffi&R 2 3 ] §f jftJS 1 <0*^ ft iti#?T* -> T . 
USB**. 

[ftfc«2 4 ] ||«JS2 3com^ftUl*TT^^T , 

[il*«2 5 ] B*^2 4(7)«^ftai* : f-t , 
-tE*trtl£8Ltfc* ±l5«^ft**^t-i3lt«.±ie«fii 



(3) #^2001-312955 

4 

*f*Hi*-*-*isfc*:aii: . 

xets ^*t^;t^#iiti-i»mi i fttti^^)t 
m 

10 *-?t, 

±IBx^;^E|fllDW|«i7)Hg|fC'*& £ b m®b 
imm2 8 ] M#g2 70m^ftHiS^S!Ji^rffiT 

W*Ut»#£S i.Oifl:UTWkS*6ti:tfc, R 

[000 1] 

30 j^*-y%b-mmm.ttthmmmt*m^x 

[0002] 

S^ftffi*^ (S^ftaiMm^i^ -y^) tfctts^ 

mpw (i^ftaiw^. m^xs b txmix 
40 v^&. AfrWfca, mm. Mhtz^m^-^yi-/ 

■f-^-ffrh, 6 4Vb\^iS\^-y*>WEX\ 4 

oo//A/cm'tn3^ ^ftamssses^^^s 
[0003] ±ie<7)j: #t 

*-x>i-yi-a.-7*zy>mmzmw<K 2®. 
Tzfwz&wLxmfci-hffin. tfz, M&i<m#&w 
50 taixttiiffitt&tffimtokiix^z. 



WEST 



[0 0 04] *ZX\ Wx.<f, de Heer et al. [J s Sci 
ence»O»2 7 0* > SI 1 7 9H ( 1 9 9 5) 
^-tfV^v f-*-7'oS8§i$fc-fc7 S -y 7 7 -f ;i-7t: 

-7ZT7Xl-y?>—h±lz&i-Ztl,z£'?x. fj- 

2 #7C 7 W tfo«#«taj* s f# ^ tut ££$8ft L 

[00 0 5] ifcfc, HfHPFl 0-14 9760-^fflfc 

s*vcv>*. zvtmxu. z&mLkizmcg&zti 
nxv^. zzx\ ±s&*-#yi';+a.-'m* mi 

[0 0 0 6] ifc„ #HrPl 0-12 1 2 4^fSt 
tt. ®>mtmizffifflIE L < B»3*ifc«RL+fc*«S 

[0007] 

L J: 5 k-fiSIH] L*>L*a^ _tJE d 
e Heer et al. tWmLXV>&ffliX*l±* ±M-ty S ••/ 
7 7 -f /Wc <fc £> ^jficoBi^r?*-?- -y 7 1/- Y^cfM 

■r &£ ttmrnx-h 0 , ^-wb§*ifc««£;$-# 

y^7^i-7**Ea5^«^xs >y 7 * d t(i 

®ir»s. ifc, *-*>i-7f- J .-7'<7)^js<7)|[jip 
mmb^x^m-iiz^-ytL *) , mart tif^-^ 

fc9L#^T*SfcV^ffljgj££#UOtf:. .TOffiS 

&fc\ ±%tcmk<rmmz*i-xv j )-ji-3.---?z®s. 

[0008] *fc. JbiEWBHTl 0-1 49760^ 

[0009].£fc. -hSSIfBBTl 0-1 2 124-^^8 
: J: o -C;#-*77 7f- *-7*$-jfcg§-& s fc 



(4) #$12 00 1 -3 1 29 5 5 

6 

[0010]$ £>fc, ±12 de Heer.et.al. ^, iRWf 
10-1 4 97 60^«, 0-1 2 124^ 

i-&*-xyi~;**-7ii. mzmmmmz®Mix 

0 fc "3 #£J&i"*\ 0 . *ftliiC«&A£ 
V^ITO[**LT^fc. 

[ 0 0 1 1 j frfc, *B«B^tii, rffu i/7y*'fe)S 
S ft^SPW txr -#>")•; + a. - 7** tffcHSii?) 

E* 5 ^ t * « t v ^ raJH^i* 5 '?) -> fc . 
[0012] _tffi«oJ: 3 fc, flat^^ftajSR^Kfcv^ 
20 t<±s ^J^ii'2^7c^nif5gc7)yN"7-y-ft$iifc^M 

IC ; A - # y 7 f - ^ - 7^ * i^-lzREt IZt #® 

minmw-r&z ttfmmxbhKmtzMz^ 

£<3HHjS** LTVfc. 4fc s S^lltai*^^®* 

[0013] ±ie^fc^, lfi^EPJn«E 
ftiffliz^f-yikztLK&mi^zmmnmm t* 

[00 14] 

[HH^M^-r^fcJ60#S] ±te<7)BW5rj«^-r5fc 

mm 1 mm±. mmtt. ±.i&mm±.iz 
mmhtzftfemttt, iummmzm&m 

-uiitArWi z t zmit 1x^1 . 

[0015] Ztilzj: *) % KmWcm&ltEWFW 

b%<nte>ti. *fc, I®** <m?tf 

m&istLZ,cr>x\ m^mmj£X'*$%miiiw%$.®&z 

50 1 0 0 1 6 ] *fc, mc%2<wmt. it^ja 1 com^ 



WEST 



(5) #112 00 1-3 129 5 5 

7 8 

ttifsfrFTfc'oT. ±ia«ffi8iw±s u&mmtki. i o o 2 8 ] it. tt^i 3033fitwi. rattan 

*. tit. ttmmmt. ±&&mmt,zmztit:)m 

[ o o 1 7 ] * t . n$g 3 <omn±. mem i «*t &awfc . iizftmmmtizm&z awr s mflisistf 

aaa*^*-^ jjssmmtt. mmzMrt* fc. mi. immmm, j^awt 

[0018] it. 11*^4 wS&iflUu |»*JS lenVf UtitiZ. i LTH* . 

am*??*-^ . jjB)Mk«smtt. jJBAM»as»k: [0029] ztnc^ 9.^9. uftmttzm&w 
mi. mfcn^iv^mMzk^zm^m&iim 10 m&Yff>bz<wit>ti, it. ^mmmti^^i. 

[0019J it. immnwm. mtmnm=?- mmmh^t^x^^tti,^ xs^gymas 

mj^-c&ot. ±kx*/i^i$m±, K<mtfv sa^4.<wis«itfc-css. it. «i#aisfc*j 

**£i:**«fc I/O**. fti^«^S*B»0(W*te»»ffii^ll«(«Waf 

[0020] ifiCJ; 0 . OTldOi a £$t««3i£?rt ffifcEHSfiS fc fc 1 1. Iff ri^*TFrtfcJs(t*« 

6«HWKW#t i«M»«t:«B: *E&i?#T— tift ftft t&r'fc ^iB^ftiiJlMtcWHtfcflbiJtlB^ftaJ*^* 

swfcaiftLflwsifia^stt^jsajs-a-sjrafcfia* *&gKf#6<rfc* { r£&. it. st«fli4<ojKB«. 

S»«^«S»$-tl»-fc!0^(CT"^l>„ it. ffl$i86 tt^ttS^cOgl^T-fc^T. ^d*Wff±t. 
3*tT jfroTV*4 £ fc §r#i8fc LTV*'. -S#±^ftlWrfcJia3fc.<&-:fi\ ffl$fi* ; ± 

[ 0 0 2 1 1 it. aww7tfD«wji. ?mm<vw? m$mtfrt>&&th a at. jjEfiy#»ttt**s 

Jli:ai^T<5->T. iJSK^Ofttf^raU:, ±ie&&3& ii-Sffi^ISfc. ±fStfl£ffiB*m*,E£9J2lirf£>mSi 

»«WSJ:9fc*3v>.rfc*««fcl/0>*. «*f*»*T4«HK«JBjaD:Si:. ^^r§£fc5r# 

[0 0 22] it, M*«8«5ffi»i. M*JR6A*F StUTV^S. 

Safli^TJ^T. ilSfifli. ^57 tM K [0030] ^iiKJ: 0. &ftmmztm&m.EWTtf 

>i-;i-jL-7\ t3£V7 7-]/ycD>j?%<thWiifr /h£<. it. fttmmtfr KWiF&M&Zti 

[00 231 it. |IWW9<^KWi, If^Jll^r^L 30 ifcfcfcfc, 15 -v 1/ 3 £>4^ < Wl hKh 

5g?)f£flfcttJiEH£>t 0com^ffifii* J 5 0 0Mf2OTT [ 0 0 3 1 ] it. »^Sl 5<DMM. If*«l 40 

[0024] ztiizz o . ftj$»«<o«sasa;*/hs.< g<±. mmmmjssoMi<z9t^x'nhti, ±im 

<»xS£fci^fc*6. it. ii^Jiiocoi6Hjj ¥mt*wm-hxnx'bhZLtz¥fWLtLx\^. 

<i, lf*iRl : SrV'.LIS*iM5com^fe**^T-*'5T. [00 3 2] it. «3<3B 1 6 coffcajf S.. ff*3fll4<7) 

<fcfcffihA»**tf£fc£ft8fcl/CV*S. 40 t^«KflSBS^t)B«t3*SJ!f«ISfc. ±IE«» 

[ o o 2 5 ] it. 1 1 <7)^Bj!(i. ft^s i oco mizmiimsi'Ffsm^ipfmttim^ ±e» 

^y^^triSWi. *-*>^7f-a.-yt'*l>£fcS- fcSr^fgifcLT^S. 

mktLz^z. [0033] it. ftimnwmt* ntmi6tr) 

[0026] it. 1 2 wfKHtt . it $8 1 1 co m^m&m^ommumx-fo ~> x . ±mmmm { s 1 

•^jRsaaiHFTA-jT. jja^-^y^y-f- a-ytfc . *jkuv-*-*». jjawnen. ±se»»aH*fct{ 

its. jjE«fifSP»*^ifia}Lt±ieffissgt±. (t&^<fct>-a<7)««^^^BgstL-c. ±ies 

fcffltT^6£fc£«ri8fcLTV^. i *Ki;v-tfDl[flBIS6«)**< fc fc-SPSJIffllSli' 

[ 0 0 2 7 ] ZiUzX . mifa<7)i: -5 KftfiffiSMt*^ SXSS-^tf £ fc &#ffifc LTV^. 

5»^i<m : ?5:ftai$-ti:S<rt*^fC'^l». 50 [ 0 0 34 ] it. Hfi&Bl 8CD^Ii. H^fll 6<0 



WEST 



[ 0 0 3 5 ] 4fc, IS^IS 1 903HHUL It&JS 1 80 

±iais#xs(i. ±f«ii£xg0f& 

fc. tt»***tf*H»*TllllJ!feUT. ±ES 
[0036] ±fc % 0*>»9Bi. 190 10 

[0 0 3 7 ] 11*112 1 OSMHML Msg! 4( 7) 

[ o o 3 8 1 m&2 2<r>%mi.. man. 1 6 a 
*: \trnm. 2 1 isaj *^««Ba*ifeT* -> x. ± 20 

[0039] itifcj: D . «8r^fcts»tSifcKto*& 
n&Sm-Z Z t tfX'% 1 b b t fcs VffcSWsj: <K 
•f3>c: 

[ 0 0 4 0 ] «*H2 3<JDfHWi. ff&E 1 com 30 
£tt«f5fcttv^. 

[004 1] ifc$92 4 WSHBtt. 11*312 3« 
6 £ fc Sr^pm t LT ^ S . 

[ o o 4 2 1 W3<3R 2 5co^(i, m&m^m? 

[0 0 4 3] iixtiOs Btt&W-VOML Mi . 
[0 044] iMcS2 6<0«fflli, ^ttaj*^ 50 



(6) #^2001-312955 

1 0 

b. itmmzitt&Mmmtz-mzitmm* 
x\ ^mmttmmzm^mifmu ±m 

ziMm^wmtsmm itzumzmwt2ti&-ij. ft 
ttBtf±mimmfrt>miiit&i.oiz^ istmmmt 
zimm^mzm^mftTmb. ±gx*;Mf 

t&tzmt. ±mmmti%mmkftmm®tz® 
mzitmrnzMb. ^tizbrnmbtx^i. 

[0045] *fcs I»*fl2 70&0JfcL St*:S2 60 
[0046] tit, »*«28<0lHBU % lf*IS270 
IBS i^UV-WS^H^^jPfiiUc^^S i o 

m i zmt^t&m±mmmmzitxm; 
Thxm'h&zbzmLbLx^&. 

[0047] wiltiO, y*\-VV777 4%b'*m 

^hz.b%<. mfUWzma, idstmzw-vit 
zixtzftmik* %mm<?>m®i l z<§mm$m$ts.~tz 
bbuz, tmizimix. *f-m*x<mint& 
z b 0T# mmmm?zm ^zM&xnmi z t 

[0048] 

9Lk£Wt%it&im&^XWm-&. 
[0049] *H«HMfe«. AK*SflKe*^tf^r- 

w& {ttziimmmm) ^tizb^n.^mi 

[00 50] ^£T. ±ie#ffii^ffl^T. tOX7y 



WEST 



1 1 

[0051] nmz, i)-x>-t /+3.~7<7M$mm 
{ z tMffim® ) mmmm tx . ymncom-tiz 

comTmiam^^zmsn-ri z t vx-z i . 
[oo52] mrnmm i > n^tam^z^ 

[ o o 5 3 ] 0 1 (j, *mwcoBmzmi*-x>i- 

&zm3ffli,z7t;i-$fflmx-$>&. ^m^-txoiz. s 
PfmtLxmmt^mmmmx'h^m.1 in$m 

te^mfli 2±tc, «&8mt L-caie-rsJiSjWBi 

ill 3CI1 tt«^««8t«8»rr*6**^-^ 

y^yf- A -yi4^\ sir i iic*t Lr«ersa-c, 

-7*14fcJ:->T* *fX5v? <*y-K> 1 5*<fl§ 
[0 0 54] JJEfflEl 1 £ UTTtt. flitTs-x^ 

a^«o#7 o 5 9# : 7zzm^&zttfX'£hi)\ m<o 

#l-t7S^n«S (T/l-S^&f ) *»^«fta£«Kt 

[0055] ±£*«J1 1 2 (i, WfcRjgSfli i <fiX' 

& 4 WSf«««Et EpjD-fl> J: p v » 

6. 

[0056] ±ig;K'j s^yBIl 3<i. fl"R(f. fttt 

*). (y-MffiK) #0. 5~1. 0X10 

"3 (S/cm) (C^ckot, 4/l^iJy5>/2) 
-#>7*7 •/ fftGltX'X-Xyy'J tmtw&A 
I/O**, -ftcbto, J&ttOtfUi^y&iroSiifrK 

xyj'jvfem.ttmxzit&z.ttzi-ix, m?m 

Sifc^Sfi^ ifitfcRfeT, 
#«w&7T*fifcfJ:vv tf'jj^y&l 3W 

«»uLt!B<o*fcK4>r. s-?8caj*?i o toast 
■ttitf xw zzx\ *mmmx-w<.& «, 



(7) #H2 00 1-3 129 55 

1 2 

#t r'tt^j bKf. fc«U JJBtB 1 *)*** 
v\ ±K# v S^^IR 13 fc«?Mi' 

[0057] ±te*-^y^yf-jL-yi4{s. 
w*ianta7-^ttW£fc:j:oT»«s<t& t^ain 

ZZt tfT% I . ( *W|*imtS*#fcttJflfcrC*4<s3 

io i~>XBf$.ztii*>-#yi-;i-*-7i 4\t-mz& 

mX\ itfS*^5~5 0nmt'*£„ ifc, #-*>7- 

wiimtz&^xwmLfcbnKzzm^hz tt>i>-h?> 
TmmmmkmitjmfcK^x^iz. tmt i 

W mz, 02 (a) - (g) ^#H3LT. ±E<Oj:o 
20 ( l ) H2 ( a ) iz?pti o fc s l l cr>i$m 
•f£. ±E^mil 2W\^--y^J0,a(i. 

(2) act, 0iJi.«'Xh'yJfA'XhffitJ:oT. 02 

( b ) {z^tx o mm 1 1 fcii/ujssm® 1 2 

§ ffih 1 a m <m »J 7 >-ffi! 1 3 Sr^flt-f & . 
30 (3) g!UT. 02 (c) fcijcfJ: *®B12<?) 
A^-yt^iSUJt^P^'^-ySr^r-f SVX^ 1 6 5: 

■ftix. ±ii^'j^yymi 3tc 
^^4»fL^h (uv) ftZfflMtZ , Ziuzk-? 
X. 02 (d) (E5<fi-3fc. .Ify^yjRl 3tc*lt 

tiS i -S i*§£) «3EHWt3& ! 4t5. COtS. ±ie 
ffi&l 3<M7)#Vis7ym 3«. JJE*Hnt(ci8HL 

40 ( 4 ) ±^<7) J: -5 Sr^aAisSr 1 1 £ , 0 2 

(e) tsridfc. «Sw*il^S3 lrttfftHLs 1 

mj*i)HS3 1 i*i (s«i i t^i6im®3 2 tnmzm 

ISfll-^tyr-feA-) ic^-^y^-y^a.-7'l 4 5: 

[0 0 58] £CT\ iid^-^y-fyf-^-714 
lis «i»fs «IB«J:^fcaST-^*W6KJ:-jTJR 

mnU'.t-fyTnt^a-^ ( 1 pa) Wzft 
50 *L"C»»Lfct>e>T**. JJS^WHiHttrD-fe^ft 



WEST 



1 3 

mx^tihrnms^bLxm^hiih, %ts. zoom 

3 3Wi. *i~#yi-;i-*-7<7mMZffi£T&t:iir> 

[0059] S8S3 3£»ALfc», 1 
*Ufc*«JB 1 2 1 StfiSfi 3 2 1 (Oiat: m%.<VS& * 2 

owamnth. xmi<ii. mm. skit, 
si 2tfl««E, **iiami3 2fcjE<o«ES:Bainu 

T % W«BIKft2. 0X1 0 3 V/cmcom^&^-r 
2.. £«WM»WacJ:-»T, M3 3W-*yf 

ifcfcfc. ««atW8l*{cj:-jr, jKU^5>-JR1 30 

-t$;b*>, ^--fytyfa-T'i 4«, ami i 
±<VF ff =flr«»<9X h 9 -f r««0«Wfcias*i.x s s 
Si 1 Wi0r*«=irE|6KR» (SS») T» 

[0060] JiieojidK^-^y^yf-a-ri 4o 

-WW!) i>9 yJK 1 3 icffASiifcttJffcSr* £ t 

mi 3cDmmtmfe2htzi ^w&z^mLWFf-mm 
m (sem) fcj:r>TW(itJtti*. tf-tfy-TVf- 

a-7"14(i. UV«*qiBfS#l/£|Wl 3a«lt(C# 
ftU ^-*>-fyf-jL-ri4cO-gp*<f(!j<7)gP 

y »S 1 3 fcJfAS fit v ^ £ fc *qtfg$ ft 

S*U SSI lKII»ffltCHl*H,T»*Wt!jf';j/9 

It*. U VftOJSBtfcJ: £ S i - S i 

SftT v & £ t £ BjjSlfc* L T v . 
[0061] ±ia»2 o^comEEWra^t, 
■*Vf-a-:/14$*tf»S* (&&3 3) 

*si lzmm-t. 
3izm%.ztLtzmmi i ?\ 02 < f > tas^-j^K, 

mm^4 1 fc«k-3TWitr2 0 0~4 5 0'Ct»t6 
B5ieuV3K<7)B3lttJ;oTS i -S ife^MStL 
feSP^^y y7>U 3<iS i Oxftt, WfcLT, 

WV^-a-7'1 4#aiHfcffl»3;fc4. -# s 

U V^JHg^^^j&^/iSP^iKy £/9>M 1 3<i^ 
DRAT. 02 (g) (cjjcfJ^fcBfcSSftS. 

<m*f 4 5 CC 5 fc ) , ^Tco^^-Ky yy 
y&l 3tfftmLXL*o-l3. ffit#'Si (20 0°C 



(8) #^2 00 1-3 12955 

1 4 

i Offi^fc ) . +#&s i Ox^uvBW?^ 

•£ * -xv-ts r jl - 7 1 4 «o®«ss*^j*amofl' 

t. jJryx^^lRlSiWKOSjRt^-CiiW-S. 
[0 0 6 2] ±EoJ:3fcLTfEK3fufc, 

; j: -? r «^«casa^ ks^ ( «««« ) 2r 

«EWtt: I-V«Ht) Zm^tz. ^-tf)tt*SH3fc* 

t. *>t. Pi«cofliBEt'^y^9y 
ymi3£#-#yyyv?zmAZ^x^miA&i$i 

3C0«m®tii^ 500MQWT, iOWiL 
<(±. 1 OOMQOTfc-fSitfcA^T. ^y^v 

[0063] « ; F*aj* : Ffc*J»t«x$v^aV 

30 *. , _hiex s ■/ y g >-mBS^si{i , m^x 5 „ ? *>^st 

n^w/«si 1 ttiffsirc, fw-jg^ 
40 sftfaaisftiaa) tf$irvttfc. xs . y ^ 3 yi^^u 

0 - #V yyym 1 3*^gfl«ffif: LT^ffl-f 

[0064] Urfit, ±U<7)£olz, xvyyym 

1 3 £7)m»ffi«:* s 1 M Q&± 5 0 0 MQWF. J: 0 #4 
L<{±lMaj,AhlOOMQJaTt ; 5r£J;'3(^ ^-^ 
JO^-y.^eDfcAS^Re^SCfcteJ;^ 

50 ^t*<-e$i». zzx\ ±mmm±. mumnzm 



WEST 



1 5 

^ffiK^JJHoOHfe** J: 3 eR&tfttf J: 

[ o o 6 5 ] ±E«»ctt. fimmtb it* 

7r-f A-&fc-£J^,v?:i>J:o„ 4ft, _hK;*-*>7 
r-YA-te, ^<^®£mfcfttfftkO&i'?'k4: 10 
v\ 4ft, / 
77-f h^yv-vy-ftZtfWfeth^crft. Zti^it 
J] y-f-j f - a-ytftf L ft t> <o#%4 ftft t 

[ 0 0 6 6 ] 4ft, Jja<OWtli s m b IXXV 
^yKl3$-|BV\ UV**J!g«t*ii:(cJ:->TR 

fto (mm) . 3Efit?M?)x^;^<?)auntj; 

o-C^S-frS^if. ffi*^tt^ttfiOTf4^~JStft« 
* O^ffit J: o TfS£S tfT 4: v \ 

[oo67]4ft, ummtt LT. b h-McO 

mmA2ilZ>£o£LTbX\,\ 30 
[0 0 68] 4ft. ±MZ<»£olz^ mW.1 l±t««<0 
1 2 *«8£U SfUCflJM-fW-y 

*KiB?-S£&fc:J:-5t\ ffifc?h$m<mM2 lz*t 

ft. ff*.tf*tvi 2t^v^yymi 3m&ti£ 

V$-#yi-S-?-*-7l 4c0ffiSOA'^-ySrS^l 40 
l±0^ffl(c*)ft5J:3tU^i?. 4ft, fltoJJrSSwc 
? -yfcr&S 4 -5 t Lft 0 L T i> 1 
[0069] 4ft. i»mm 1 2ft*tt5r»f5gWN^-ytz 

J&fcLT, tfi/s^yRi s^fifefci^-^^y 
■i-^-yi 4ff)mw(r>^~y^m.i i±<o^BSt*» 

ft£4 3ttl.&fc'LTt>4:K 
[0070] 4ft. ±IS<J9«tdfc, 1 6 2:7>LT- 

U x 7 ym 1 3 tasiWfc mtrt h £ 1 1 4: 
0. JK'Jy^yil SfctJJtiSim^SHtSnftPW 
ft'tffc;fr-#y^y * *-7* 1 4 S-ieg-ts t h L fc, 50 



(9) #^200 1-3 129 5 5 

■1 6 

ftwMlSCJ: o "OK !> ^ 5 1 3 osflHfcfc 
^tCjStT, fc^^t^-lfJy'^yRl 357t MJ 

< %¥tzi;r,Trt?-~yrLtzmz. m->tz 
afys^vRi 3^* (m.\ iom) i^t^T 

[0 07 1 ] 4ft. mmi l^Bffcs|f'Jy9>'Rl 3 
<0flM. fcJt^-^y-T-yf-i-T'l 4<0Kg£fr-? 

Ml 3fciV/4ftti*-^>-7-yf-a-7'14*>'El 

$ tihtiM * - - y y-th tt t lt t i v \ 

[0 072] 4ft. $TOl2li. ±g<7)J:3tcS«l 
ltJK'J^^^RiateoHfcJKjSrtS^tRt-f. * 

-^yT-yf-i-7'i 4*«sis*iftftfc, *';y7> 

Rl3<0«ffit«(jt^SJ:5fcfCt>J:v\ 
[0 0 73] 4ft. &&afttitt£¥£ft*ffl4ftt4S 

m^^S (777 h^^ykf-f ^7*M ) tov^tlft 

[ 0 0 7 4 ] 04 li. RR^IH^JSSRSWfc^ 
tR«H . m 5 14 . ■R&i*RR«xftJft ta^t 7"n >y ^ 

iot,; <7>n?ik&m? i o t 

IBRTF»ffi*f 1 0fc»maEK5 1 bit. ^iaSPT'H^ 

[0076] ^|S]S^5 1 fctts m^Sctii*^ 1 Ofcfc 
1 2 tiS3et**rt<0«R«»«<7«|«R 

(7y-H«ig) 52. t5*wm<?mMtzj:ix% 
yetmumytmco%xm mm&m) 53 

sMRH-feftT^i. UE#areil 2fcSraH5.2fc4> 
«ft«0«SRl 2 • 5 2*5. ^tL-?^«^^- 

-y^'$fLT^fi£?ii. zti^mmmi2 ■ 5 2#z 
mtimm (-zmtfdiT-?®) t 

Sii:tJ; 0. 2^7cTP^*cicl2g^ixft^3KiiS* f 
^fi)c$a . t' y h v 7 7M®tfm*Z illXolZZ-oX 

[0077] Bffi^5^ffl6 0(4. H5^-f4;^(c. 

lim&mnm? 5 0 . m&m^mf 5 0 fc»sj±$r 
wintiwmmmt6 1 . *> j; tx^jfflii^&iHiss e 1 iz 
wizmtrt$WBL6 2tmK>tixffi&i*iix^&. 

^izfc t ftmES- . &mw§ 12^4; vmmm 5 2 1 , 

lift, RflWfcWflirfi.i'SKfroTOS. ^WCJ: 
9. #R«rttS63l6*Wa5 33&fB*<iWEtlGtft 



WEST 



(10) 



#1^2 0 0 1-3 1 2955 
1 8 



1 7 



[oo78] ±iaoi o t. mm<mm i o*^*a* 



i o o 7 9 ] ±ia«DW«i, sms 1 2 ts®i [02 ] mrnmrn 1 ««^i*aj*^co«Beie*s?t 

5 2 1 nmtizwmm izj& t hie* mw-tt 2 m^m. wmx-h & . 

miLtitiK ztuzmw. mm 125 2oiaitgi sr-Y*- F*?o*at-*Ei*tt ( 1 -v<m) 

[0080 j ttz, mm® 1 2 u ^ >m 1 3 ) a* 5?rfflHBT%s . 

#ttfc^^-->-^Sti-cjgjSSnfct><0lc|R<5)-f . ft [05] H*«0»JB2<OBi6^|B<Oll!lRi*t7'D 

com^W y , * fctefll-o; - y |«3 ftfc „ ? -5. . 

m^&aj*^ 1 0 fcfflvtfc -rfifc^? ft* [ft-Sy^H/n 

LTt>iv\ ii mm 

[0081 ] *f»ffl*?tt, ±ie^J:3^75 1 2 ««J| 

7", a^liKrf, (m^XS-y?) fc'&gfc'tl, 20 l 3a ffl& 

[0082] 16 VX? 

[jfii»?«&*] #*njtt, aimwitz* ozmmx-m 3 1 m^dnss 

[0083] -Wrfe^ ¥S*aEtf^«ttSttte*tf 3 3 

&\wim&x±%ts:m\&wm&z'<§hz\itf 30 52 sm/i 

WM*mz J: ->X'\ih^h UtizX 1 ). mUf2<Xiffi 6 0 fflmsgg 

^^-y-fL^^it^W^^^Ea^M^t'^H. 6 1 SJP»0ifS 

flHm£Blr«a*J:l^HttSil?-4 italic 6 2 



[013 




11 



12 



WEST 



(11) 



#^2 00 1-3 12955 



(a) 



12 



.13 



(d) 



-—12 



13a 



[02] 
(e) 32 



14 



I i I. I .'. I i i vf 
;3a 




[03] 



[04] 



500 



3 

a 400 

: 

m 

fft 
H • 



300 



200 



100 



0.5 1.0 
EPiJUffifiEQcV) 



1.5 



50 




WEST 



( 12) 



#1812 0 01-3 1 2955 



62 



urn 



mm**? 



61 



60 



.10 



/ll 



12 52 



(72)*»s iot «u 

*Bgfffft^rMfflTHn248 - 4 
(72)»»t IUM £ft 



F^-A(##) 5C031 DD17 

5C036 EF01 EF06 EF08 EG02 EG12 
EH11 



WEST 



* Notices * 



Page 1 o 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Supporter material, the attachment component formed on the above-mentioned supporter 
material, and the cold cathode member which has needlelike structure and was held at the above- 
mentioned attachment component, It has the electrode member which impresses an electrical 
potential difference to the above-mentioned cold cathode member. The above-mentioned cold catho 
member While an end is laid under the above-mentioned attachment component, and being held at th 
above-mentioned attachment component so that it may be a posture almost perpendicular to the 
above-mentioned supporter material and the other end may be exposed from the above-mentioned 
attachment component, the above-mentioned attachment component The electron emission compone 
characterized by the thing of a semi-conductor member and a conductive member included for eithe 
at least. 

[Claim 2] It is the electron emission component characterized by being the electron emission 
component of claim 1 and preparing the above-mentioned electrode member between the above- 
mentioned supporter material and the above-mentioned attachment component. 
[Claim 3] It is the electron emission component which it is the electron emission component of claim 
and the above-mentioned attachment component has a minute hole in the surface section, and is 
characterized by laying the above-mentioned cold cathode member top Norikazu edge under the 
above-mentioned minute hole. 

[Claim 4] It is the electron emission component characterized by being the electron emission 
component of claim 1 and laying the above-mentioned cold cathode member under the part which the 
interatomic bond dissociated by impression of the predetermined energy in the above-mentioned 
attachment component. 

[Claim 5] It is the electron emission component which is an electron emission component of claim 4 a 
is characterized by impression of the above-mentioned energy being the exposure of light. 
[Claim 6] It is the electron emission component to which it is the electron emission component of cla 
1 thru/or claim 5, and the above-mentioned attachment component is characterized by the thing of 
semi-conductor particle and a conductive particle which one of particles is mixed at least and change 
at Si system polymer. 

[Claim 7] It is the electron emission component characterized by being the electron emission 
component of claim 6 and the lower limit of the above-mentioned particle being smaller than the 
thickness of the above-mentioned attachment component. 

[Claim 8] It is the electron emission component to which it is the electron emission component of cla 
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6; ancl the dbove-mentionecl particle is characterized by graphite, a carbon nanotube, and fullerene 
being which carbon particles at least. 

[Claim 9] It is the electron emission component to which it is the electron emission component of cla 
1 thru/or claim 5, and the above-mentioned attachment component is characterized by the electric 
resistance around the predetermined electron emission range being 500 M omega or less. 
[Claim 10] The cold cathode member which is the electron emission component of claim 1 thru/or cla 
5, and has the above-mentioned needlelike structure is an electron emission component characterize 
by the thing of the simple substance of the member containing the carbon which has 6 ring 
structures, and its aggregate included for any they are at least. 

[Claim 11] The member containing the carbon which is the electron emission component of claim 10 a 
has the 6 above-mentioned ring structures is an electron emission component characterized by being 
carbon nanotube. 

[Claim 12] The above-mentioned other end which is the electron emission component of claim 11 and 
was exposed from the above-mentioned attachment component in the above-mentioned carbon 
nanotube is an electron emission component characterized by having closed in polyhedron. 
[Claim 13] It is the electron emission component to which it has supporter material, the attachment 
component formed on the above-mentioned electrode, the cold cathode member which has needlelik 
structure and was held at the above-mentioned attachment component, and the electrode member 
which impresses an electrical potential difference to the above-mentioned cold cathode member, an 
the above-mentioned attachment component is characterized by the thing of a semi-conductor 
member and a conductive member for which the above-mentioned cold cathode member has been 
arranged by electrophoresis at the above-mentioned attachment component while either is included 
least. 

[Claim 14] The attachment component formation process which forms the attachment component of 
semi-conductor member and a conductive member which contains either at least on supporter 
material, and the cold cathode member which has needlelike structure with a posture almost 
perpendicular to the above-mentioned supporter material And the manufacture approach of the 
electron emission component characterized by having the maintenance process made to hold to the 
above-mentioned attachment component, and the electrode member formation process which forms 
the electrode member which impresses an electrical potential difference to the above-mentioned co 
cathode member so that the other end may be exposed from the above-mentioned attachment 
component while an end is laid under the above-mentioned attachment component. 
[Claim 15] It is the manufacture approach of the electron emission component which it is the 
manufacture approach of the electron emission component of claim 14, and the above-mentioned 
electrode member formation process is performed in advance of the above-mentioned attachment 
component formation process, and is characterized by the above-mentioned attachment component 
formation process being a process which forms the above-mentioned attachment component on the 
above-mentioned electrode member at least. 

[Claim 16] It is the manufacture approach of the electron-emission component characterized by to b 
the manufacture approach of the electron emission component of claim 14, and to have like the 
underground work which lays the above-mentioned cold cathode member top Norikazu edge under th 
part which the dissociation process which the above-mentioned maintenance processes are [ process 
some [ in the above-mentioned attachment component / at least ] fields, and makes some [ at least ] 
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interatomic bonds dissociate, and the above-mentioned interatomic bond in the above-mentioned 
attachment component dissociated. 

[Claim 17] It is the manufacture approach of an electron emission component that it is the 
manufacture approach of the electron emission component of claim 16, and the above-mentioned 
attachment component is characterized by the above-mentioned dissociation process including the 
process which irradiates ultraviolet radiation to some [ in the above-mentioned attachment 
component / at least ] fields, and is made to dissociate a part of interatomic bond [ at least ] of the 
above-mentioned Si system polymer including Si system polymer. 

[Claim 18] The manufacture approach of the electron emission component which is the manufacture 
approach of the electron emission component of claim 16, and is further characterized by having the 
fixing process which makes said attachment component fix the above-mentioned cold cathode memb 
firmly. 

[Claim 19] It is the manufacture approach of an electron emission component that it is the 
manufacture approach of the electron emission component of claim 18, and the above-mentioned 
attachment component is characterized by the above-mentioned fixing process being a process whic 
SiOx-turns and is made to harden the part which heated in the ambient atmosphere in which oxygen 
included at least at the back like the above-mentioned underground work, and the interatomic bond 
the above-mentioned Si system polymer dissociated including Si system polymer. 
[Claim 20] The manufacture approach of an electron emission component that it is the manufacture 
approach of the electron emission component of claim 19, and heating temperature in the above- 
mentioned fixing process is characterized by being 200 degrees C or more and 450 degrees C or les 
[Claim 21] It is the manufacture approach of the electron emission component which it is the 
manufacture approach of the electron emission component of claim 14, and the above-mentioned 
attachment component has a minute hole in the surface section, and is characterized by the above- 
mentioned maintenance process being a process which lays the above-mentioned cold cathode membe 
top Norikazu edge under the above-mentioned minute hole. 

[Claim 22] It is the manufacture approach of the electron emission component which is the 
manufacture approach of the electron emission component of claim 16 or claim 21, and is 
characterized by forming predetermined electric field near the above-mentioned attachment 
component, and laying the above-mentioned cold cathode member under the above-mentioned 
attachment component by electrophoresis like the above-mentioned underground work in the solutio 
which distributed the above-mentioned cold cathode member. 

[Claim 23] It is the electron emission component characterized by being the electron emission 
component of claim 1, carrying out patterning of the above-mentioned electrode member and the 
above-mentioned attachment component to a predetermined configuration, and forming them. 
[Claim 24] It is the electron emission component which is an electron emission component of claim 23 
and is characterized by the above-mentioned predetermined configurations being band-like [ paralle 
two or more ] mutually. 

[Claim 25] The image-display component characterized by having the counterelectrode member 
formed band-like [ of the direction which intersects the above-mentioned electrode member in the 
above-mentioned electron emission component / two or more ] on the opposite substrate which 
countered with the electron emission component of claim 24, and the above-mentioned electron 
emission component, and was formed, and the above-mentioned opposite substrate, and the light- 
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emitting part material which emits light according to emission of the electron from the above- 
mentioned electron emission component. 

[Claim 26] The attachment component formation process which forms the attachment component of 
semi-conductor member and a conductive member which contains either at least on supporter 
material, energy predetermined to the partial field in the above-mentioned attachment component - 
impressing -- the above — in the solution which distributed the dissociation process which makes som 
[ at least ] interatomic bonds of a partial field dissociate, and the cold cathode member which has 
needlelike structure Predetermined electric field are formed near the above-mentioned attachment 
component, and the above-mentioned cold cathode member is moved to the field which the above- 
mentioned interatomic bond in the above-mentioned attachment component dissociated by 
electrophoresis. With a posture almost perpendicular to the above-mentioned supporter material An 
while an end is laid under the part which the above-mentioned interatomic bond in the above- 
mentioned attachment component dissociated, so that the other end may be exposed from the abov 
mentioned attachment component The manufacture approach of the electron emission component 
characterized by having the maintenance process which makes the above-mentioned cold cathode 
member hold to the above-mentioned attachment component, the removal process which removes th 
above-mentioned attachment component of the field where impression of the above-mentioned ener 
was not made, and the fixing process which makes said attachment component fix the above- 
mentioned cold cathode member firmly. 

[Claim 27] The manufacture approach of an electron emission component that it is the manufacture 
approach of the electron emission component of claim 26, and the above-mentioned attachment 
component is characterized by impression of the above-mentioned energy being the exposure of 
ultraviolet rays including Si system polymer. 

[Claim 28] It is the manufacture approach of the electron emission component of claim 27. The abov 
mentioned removal process and the above-mentioned fixing process While SiOx-turning and stiffeni 
the part which heated in the ambient atmosphere which contains oxygen at least, and the interatom 
bond of the above-mentioned Si system polymer dissociated by the exposure of the above-mentione 
ultraviolet rays after the above-mentioned maintenance process The manufacture approach of the 
electron emission component characterized by being the process which is made to decompose the 
above-mentioned attachment component of the field where the exposure of the above-mentioned 
ultraviolet rays was not carried but to coincidence, and is removed. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electron emission component used for equipme 
which need electron emitter (electron source), such as a flat-panel display of a field emission mold, 
and a cathode-ray tube, a lamp, an electron gun, and its manufacture approach. Specifically, this 
electron emission component is constituted using the cold cathode member which has the needlelike 
structure of a carbon nanotube etc. This invention relates to the image display component constitut 
again using the above electron emission components. 
[0002] 

[Description of the Prior Art] Since a carbon nanotube has a high aspect ratio and has the 
configuration where the radius of curvature of the point is small, it is easy to concentrate electric 
field on the above-mentioned point, and it is suitable as a cold cathode member (an electron emission 
ingredient, electron emitter material) in an electron emission component (field emission mold 
electronic emitter). From the carbon nanotube in the condition of having bundled, it is a low turn-on 
electrical potential difference called 64V, and, specifically, it is reported until now that a big emissi 
current consistency called 400microA/cm2 is obtained. 

[0003] In order to apply the electron emission component which uses the ingredient of needlelike 
structures, such as the above carbon nanotubes, as a cold cathode member to a flat-panel display et 
it is necessary to arrange the above-mentioned cold cathode member two-dimensional. For this reas 
a carbon nanotube is dealt with efficiently and the technique which arranges two-dimensional and is 
fixed, and the technique to which impress electric field efficiently and an electron is made to emit a 
searched for. 

[0004] then, de Heer et al. The suspension of a carbon nanotube is passed and filtered to a ceramic 
filter in the 270th volume of Science, and the 1179th page (1995). By moving the carbon nanotube 
which was made to arrange a carbon nanotube on the front face of a filter, next carried out [ above 
mentioned ] the array on a sheet plastic The technique which forms the two dimensional array of a 
carbon nanotube was indicated, and the purport by which electronic field emission was obtained from 
the two dimensional array of the carbon nanotube obtained by this approach is reported. 
[0005] Moreover, the technique of using a carbon nanotube or fullerene for the electron emitter in 
field emission mold cold cathode equipment is indicated by JP,10-149760,A. Each electron emitter b 
which two or more arrangement is carried out on a support substrate is prepared and constituted 
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from the condition that fallen trees overlap [ two or more carbon nanotubes ] on a support substrat 
by approaches, such as spreading, and sticking by pressure, embedding, by this technique. Here, the 
above-mentioned carbon nanotube makes arc discharge sublimate the carbon as an anode electrode, 
and is formed by making it deposit on a cathode electrode. 

[0006] Moreover, the technique which a metal catalyst is deposited, and a carbon nanotube is grown 
up and forms electron emitter by the catalysis into the pore regularly arranged in JP,10-12124,/\ by 
the oxide film on anode is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the above de Heer et al. It is difficult to arrar\ 
a carbon nanotube only to a predetermined field with the technique currently indicated in the time o 
filtration by the above-mentioned ceramic filter, or the case of the imprint to a sheet plastic, and it 
difficult to obtain the electron emitter by which the carbon nanotube has been arranged to the 
patternized field. Moreover, since control of the consistency of a carbon nanotube was not easy, it 
had the trouble that the electron emission characteristic tended to become an ununiformity or tend 
to differ in a center section, a periphery, etc. for every product. This trouble will become big 
especially, when manufacturing the display of 20 or more molds and arranging a carbon nanotube to 
the field of a big area. 

[0008] Moreover, it is difficult to control the directivity of the carbon nanotube formed by the 
approach of arranging a carbon nanotube by spreading etc. as indicated by above-mentioned JP,10- 
149760,A. For this reason, emission current variation also tends to become large the top where it is 
difficult to obtain a big emission current consistency. 

[0009] Moreover, by the approach currently indicated by above-mentioned JP,10-12124,/\, in needin 
the deposit process of an oxide film on anode and the formation metallurgy group catalyst of pore, i 
order to grow up a carbon nanotube by the catalysis of a metal catalyst, it is hard to say that there 
are much time and effort required for these processes, time amount, etc., and it has not necessarily 
sufficient productivity. 

[0010] Furthermore, the above de Heer.et.al. With the configuration currently indicated by JP,10- 
149760 A JP,10-12124,A, etc., the carbon nanotube which constitutes electron emitter only touches 
the electrode substrate. That is, the contact between both was not firm, and since contact resistan 
tended to become large, an exchange of an electron was not stabilized but it had the trouble that it 
was difficult to obtain a big emission current consistency too or to make current variation small. 
[0011] In addition, invention-in-this-application persons examined the electron emission component o 
the structure where the attachment component which consists of polysilane was made to fix a carbo 
nanotube. However, with this configuration, since the electric resistance of polysilane is large, an 
electron becomes is hard to be emitted. If emission of a lot of electrons tended to be carried out, 
since in other words a voltage drop would become large, there was a trouble that high applied voltag 
was needed. 

[0012] as mentioned above, in the conventional electron emission component, it is difficult for the 
field to which predetermined [ two-dimensional ] was patternized, for example for arranging a carbo 
nanotube etc. to homogeneity to control the directivity of the carbon nanotube which is difficult or 
arranged - etc. - it is difficult for a sake to obtain a big emission current consistency with low 
applied voltage - etc. - it had the trouble. Moreover, it had the trouble that it was also difficult to 
raise the productivity of an electron emission component. 
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[0013] This invention aims at offer of the electron emission component which can obtain a big emiss 
current consistency with low applied voltage in view of the above-mentioned point. Moreover, arrang 
a carbon nanotube etc. to the field of a comparatively big area which could manufacture such an 
electron emission component for high productivity, and was patternized two-dimensional, for exampl 
etc. aims at offer of the manufacture approach of the electron emission component made easily. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 
Supporter material, the attachment component formed on the above-mentioned supporter material, 
and the cold cathode member which has needlelike structure and was held at the above-mentioned 
attachment component, It has the electrode member which impresses an electrical potential 
difference to the above-mentioned cold cathode member. The above-mentioned cold cathode membe 
While an end is laid under the above-mentioned attachment component, and being held at the above- 
mentioned attachment component so that it may be a posture almost perpendicular to the above- 
mentioned supporter material and the other end may be exposed from the above-mentioned 
attachment component, the above-mentioned attachment component It is characterized by the thin 
of a semi-conductor member and a conductive member included for either at least. 
[0015] Since the voltage drop in an attachment component is suppressed small and an electron is 
efficiently emitted from a cold cathode member by this, while being able to obtain a big emission 
current consistency with low applied voltage, emission current variation can also be stopped small. 
[0016] Moreover, invention of claim 2 is the electron emission component of claim 1, and the above- 
mentioned electrode member is characterized by being prepared between the above-mentioned 
supporter material and the above-mentioned attachment component. 

[0017] Moreover, invention of claim 3 is the electron emission component of claim 1, the above- 
mentioned attachment component has a minute hole in the surface section, and the above-mentioned 
cold cathode member top Norikazu edge is characterized by being laid under the above-mentioned 
minute hole. 

[0018] Moreover, invention of claim 4 is the electron emission component of claim 1, and is 
characterized by laying the above-mentioned cold cathode member under the part which the 
interatomic bond dissociated by impression of the predetermined energy in the above-mentioned 
attachment component. 

[0019] Moreover, invention of claim 5 is the electron emission component of claim 4, and impression 
the above-mentioned energy is characterized by being the exposure of light. 
[0020] An end is laid under the attachment component for the cold cathode member which has 
needlelike structure as mentioned above by this with a posture almost perpendicular to supporter 
material, and it can perform easily making it hold to an attachment component so that the other end 
may be exposed from an attachment component. Moreover, invention of claim 6 is the electron 
emission component of claim 1 thru/or claim 5, and the above-mentioned attachment component is 
characterized by the thing of a semi-conductor particle and a conductive particle which one of 
particles is mixed at least and changed at Si system polymer. 

[0021] Moreover, invention of claim 7 is the electron emission component of claim 6, and the lower 
limit of the above-mentioned particle is characterized by being smaller than the thickness of the 
above-mentioned attachment component. 

[0022] Moreover, invention of claim 8 is the electron emission component of claim 6, and the above- 
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mentioned particle is characterized by being [ of graphite a carbon nanotube, and fullerene ] which 
carbon particle at least. 

[0023] Moreover, invention of claim 9 is the electron emission component of claim 1 thru/or claim 5, 
and the above-mentioned attachment component is characterized by the electric resistance around 
the predetermined electron emission range being 500 M omega or less. 

[0024] It can perform easily suppressing the electric resistance of an attachment component small 
and suppressing the voltage drop in an attachment component small as mentioned above by this. 
Moreover, invention of claim 10 is the electron emission component of claim 1 thru/or claim 5, and th 
cold cathode member which has the above-mentioned needlelike structure is characterized by the 
thing of the simple substance of the member containing the carbon which has 6 ring structures, and 
its aggregate included for any they are at least. 

[0025] Moreover, invention of claim 11 is the electron emission component of claim 10, and the memb 
containing the carbon which has the 6 above-mentioned ring structures is characterized by being a 
carbon nanotube. 

[0026] Moreover, invention of claim 12 is the electron emission component of claim 11, and the above 
mentioned other end in the above-mentioned carbon nanotube exposed from the above-mentioned 
attachment component is characterized by having closed in polyhedron. 

[0027] Thereby, it can perform making an electron emit efficiently easily from a cold cathode memb 
as mentioned above. 

[0028] Moreover, the attachment component which invention of claim 13 is an electron emission 
component, and was formed on the above-mentioned electrode with supporter material, It has 
needlelike structure and has the cold cathode member held at the above-mentioned attachment 
component, and the electrode member which impresses an electrical potential difference to the 
above-mentioned cold cathode member. The above-mentioned attachment component While either is 
included at least, the above-mentioned cold cathode member is characterized by the thing of a semi 
conductor member and a conductive member arranged by electrophoresis at the above-mentioned 
attachment component. 

[0029] Since the voltage drop in an attachment component is suppressed small and an electron is too 
emitted efficiently from a cold cathode member by this, while being able to obtain a big emission 
current consistency with low applied voltage, emission current variation can also be stopped few. 
Moreover, while a cold cathode member is comparatively arranged to the field of a comparatively big 
area in an attachment component at high density, the electron emission component excellent in the 
homogeneity of the electron emission characteristic for every field in every component and a 
component can be obtained easily. Moreover, the attachment component formation process which 
invention of claim 14 is the manufacture approach of an electron emission component, and forms the 
attachment component of a semi-conductor member and a conductive member which contains either 
least on supporter material, The cold cathode member which has needlelike structure with a posture 
almost perpendicular to the above-mentioned supporter material And while an end is laid under the 
above-mentioned attachment component, it is characterized by having the maintenance process mad 
to hold to the above-mentioned attachment component, and the electrode member formation proces 
which forms the electrode member which impresses an electrical potential difference to the above- 
mentioned cold cathode member so that the other end may be exposed from the above-mentioned 
attachment component. 
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[G030] Since an electron is efficiently emitted from a cold cathode member small [ the voltage drop 
an attachment component j by this, while being able to obtain a big emission current consistency wit 
low applied voltage, the electron emission component with which emission current variation is also 
stopped small can be manufactured easily. 

[0031] Moreover, invention of claim 15 is the manufacture approach of the electron emission 
component of claim 14, the above-mentioned electrode member formation process is performed in 
advance of the above-mentioned attachment component formation process, and the above-mentioned 
attachment component formation process is characterized by being the process which forms the 
above-mentioned attachment component on the above-mentioned electrode member at least. 
[0032] Moreover, invention of claim 16 is the manufacture approach of the electron emission 
component of claim 14, and the above-mentioned maintenance processes are some [ in the above- 
mentioned attachment component / at least ] fields, and are characterized by the dissociation proce 
which makes some [ at least ] interatomic bonds dissociate, and having like the underground work 
which lays the above-mentioned cold cathode member top Norikazu edge under the part which the 
above-mentioned interatomic bond in the above-mentioned attachment component dissociated. 
[0033] Moreover, invention of claim 17 is the manufacture approach of the electron emission 
component of claim 16, and is characterized by the above-mentioned attachment component includin 
the process which the above-mentioned dissociation process irradiates [ process ] ultraviolet radiat 
to some [ in the above-mentioned attachment component / at least ] fields including Si system 
polymer, and makes a part of interatomic bond [ at least ] of the above-mentioned Si system polyme 
dissociate. 

[0034] Moreover, invention of claim 18 is the manufacture approach of the electron emission 
component of claim 16, and is characterized by having further the fixing process which makes said 
attachment component fix the above-mentioned cold cathode member firmly. 
[0035] Moreover, invention of claim 19 is the manufacture approach of the electron emission 
component of claim 18, and it is characterized by being the process which the above-mentioned 
attachment component SiOx -turns the part which heated in the ambient atmosphere in which the 
above-mentioned fixing process contains oxygen at least at the back like the above-mentioned 
underground work, and the interatomic bond of the above-mentioned Si system polymer dissociated 
including Si system polymer, and stiffens. 

[0036] Moreover, invention of claim 20 is the manufacture approach of the electron emission 
component of claim 19, and heating temperature in the above-mentioned fixing process is 
characterized by being 200 degrees C or more and 450 degrees C or less. 
[0037] Moreover, invention of claim 21 is the manufacture approach of the electron emission 
component of claim 14, the above-mentioned attachment component has a minute hole in the surf ace 
section, and the above-mentioned maintenance process is characterized by being the process which 
lays the above-mentioned cold cathode member top Norikazu edge under the above-mentioned mi nut 
hole. 

[0038] Moreover, invention of claim 22 is the manufacture approach of the electron emission 
component of claim 16 or claim 21, and is characterized by forming predetermined electric field nea 
the above-mentioned attachment component, and laying the above-mentioned cold cathode member 
under the above-mentioned attachment component by electrophoresis in the solution which 
distributed the above-mentioned cold cathode member, like the above-mentioned underground work 
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[0039] While being able to arrange a cold cathode member to high density comparatively and being 
able to lay it under the field of a comparatively big area in an attachment component certainly by th 
the electron emission component to which an electron can be made to emit efficiently can be 
manufactured for high productivity. 

[0040] Moreover, invention of claim 23 is the electron emission component of claim 1, and the above 
mentioned electrode member and the above-mentioned attachment component are characterized by 
carrying out patterning to a predetermined configuration and being formed. 

[0041] Moreover, invention of claim 24 is the electron emission component of claim 23, and the abov 
mentioned predetermined configuration is characterized by being band-like [ parallel / two or more 
mutually. 

[0042] Moreover, invention of claim 25 is an image-display component, and is characterized by to ha 
the counterelectrode member formed band-like [ of the direction which intersects the above- 
mentioned electrode member in the above-mentioned electron-emission component / two or more ] o 
the opposite substrate which countered with the electron-emission component of claim 24, and the 
above-mentioned electron-emission component, and was formed, and the above-mentioned opposite 
substrate, and the light-emitting part material which emits light according to emission of the electr 
from the above-mentioned electron-emission component. 

[0043] Since an electron is efficiently emitted from an electron emission component while being abl 
to control electronic emission for every field of a predetermined pattern, for example, the crossowe 
location of an electrode member and a counterelectrode member, and being able to display a 
bitmapped image etc. by this, it can perform easily displaying the image of high brightness with low 
applied voltage. 

[0044] Moreover, the attachment component formation process which invention of claim 26 is the 
manufacture approach of an electron emission component, and forms the attachment component of a 
semi-conductor member and a conductive member which contains either at least on supporter 
material, energy predetermined to the partial field in the above-mentioned attachment component - 
impressing — the above — in the solution which distributed the dissociation process which makes som 
[ at least ] interatomic bonds of a partial field dissociate, and the cold cathode member which has 
needlelike structure Predetermined electric field are formed near the above-mentioned attachment 
component, and the above-mentioned cold cathode member is moved to the field which the above- 
mentioned interatomic bond in the above-mentioned attachment component dissociated by 
electrophoresis. With a posture almost perpendicular to the above-mentioned supporter material An 
while an end is laid under the part which the above-mentioned interatomic bond in the above- 
mentioned attachment component dissociated, so that the other end may be exposed from the abov 
mentioned attachment component It is characterized by having the maintenance process which make 
the above-mentioned cold cathode member hold to the above-mentioned attachment component, the 
removal process which removes the above-mentioned attachment component of the field where 
impression of the above-mentioned energy was not made, and the fixing process which makes said 
attachment component fix the above-mentioned cold cathode member firmly. 
[0045] Moreover, invention of claim 27 is the manufacture approach of the electron emission 
component of claim 26, and the above-mentioned attachment component is characterized by 
impression of the above-mentioned energy being the exposure of ultraviolet rays including Si system 
polymer. 
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[0046] Invention of claim 28 is the manufacture approach of the electron emission component of cla 
27. Moreover, the above-mentioned removal process and the above-mentioned fixing process While 
SiOx-turning and stiffening the part which heated in the ambient atmosphere which contains oxyge 
at least, and the interatomic bond of the above-mentioned Si system polymer dissociated by the 
exposure of the above-mentioned ultraviolet rays after the above-mentioned maintenance process I 
is characterized by being the process which is made to decompose the above-mentioned attachment 
component of the field where the exposure of the above-mentioned ultraviolet rays was not carried 
out to coincidence, and is removed. 

[0047] While arranging a cold cathode member by this to the field of a comparatively big area in an 
attachment component patternized two-dimensional, without using a photolithography etc., it can lay 
underground certainly and the electron emission component to which an electron can be made to emi 
efficiently can be manufactured for high productivity. 
[0048] 

[Embodiment of the Invention] First, the principle which arranges a carbon nanotube on a substrate 
explained. 

[0049] The carbon nanotube which invention-in-this-application persons can use as a cold cathode 
member of the needlelike structure which is the simple substance of carbon including 6 ring 
structures or its aggregate found out having an electrophoresis property (or dielectrophoresis 
property). If this property is used, while carrying out orientation of the carbon nanotube along the 
direction of impression electric field (line of electric force), it becomes possible to make it move 
towards an electrode. 

[0050] Then, although it was based on the consistency of a carbon nanotube etc. when the carbon 
nanotube was made to arrange in one dimension on knife edge, the predetermined electrical potentia 
difference was impressed using the above-mentioned technique and it was made to act as a cold 
cathode member, the emission current consistency of lmicroA/cm2 and the turn-on electrical 
potential difference of 160V were obtained, for example. 

[0051] Similarly, if a carbon nanotube is made to arrange two-dimensional on a plate-like substrate 
using the electrophoresis (or dielectrophoresis) phenomenon of a carbon nanotube, a large-sized 
electron emission component can be constituted easily. 

[0052] (Gestalt 1 of operation) An electron emission component is explained concretely hereafter. 
[0053] Drawing 1 is the perspective view showing typically the configuration of the electron emissio 
component 10 of the field emission mold using the carbon nanotube in the gestalt of this operation. A 
shown in this drawing, two or more band-like conductive layers 12 are formed in the front face of th 
substrate 11 which is a dielectric substrate which functions as supporter material, and the polysilane 
film 13 whose thickness which functions as an attachment component on the above-mentioned 
conductive layer 12 is about 1 micrometer is further formed in it. The carbon nanotube 14 of a large 
number which are the cold cathode members of needlelike structure is almost perpendicular to a 
substrate 11, and the end is embedded on the polysilane film 13 by the polysilane film 13, and is bein 
made and fixed to it. Electron emitter (cathode) 15 is constituted by the carbon nanotube 14 of 
above-mentioned a large number (plurality). 

[0054] As the above-mentioned substrate 11, although #7059 glass by Corning, Inc. can be used, for 
example, other things are usable. For example, a polymer film, the substrate which consists of vario 
ceramic ingredients (alumina etc.) can be used. 
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[0055] Although especially the above-mentioned conductive layer 12 is not limited, it consists, for 
example of aluminum and impresses a predetermined electrical potential difference to a carbon 
nanotube 14. 

[0056] molecular weight consists of the poly methylphenyl Si lane of about 130000, and, as for the 
above-mentioned polysilane film 13, conductivity (sheet resistance) is set to 0.5 to 1.0x10-3 (S/cm) 
as — 4/1 of polysi lane/carbon black — the particle of carbon black is mixing with the mixing ratio. 
That is, although Si system polymer ingredients, such as polysilane of a simple substance, are high 
resistance comparatively, electron emission effectiveness can be raised by making the particle of 
carbon black mix as mentioned above. In addition, it may replace with the above-mentioned polysi Ian 
film 13, and Si system polymer ingredients, such as a nano silane, etc. may be used. Moreover, althou 
carbon particles, such as graphite, and a carbon nanotube, fullerene, etc. are more specifically 
applicable as a particle made to mix, what is necessary is just the particle of not only these but 
conductivity or semi-conductor nature. Furthermore, the conductivity of the polysilane film 13 shoul 
just set up the class and mixing ratio of a mixing particle according to the property needed not only 
for the above-mentioned value but for the electron emission component 10. Here, the "particle" 
stated on this application specifications is not limited to a specific configuration, and shows 
comprehensively the separated solid-state which has the needle, tubed, spherical **, and various 
configurations other than the separated solid-state of having the so-called granular configuration. 
Moreover, for simplification, "a particle or its floe" is only described as a "particle." However, as for 
the magnitude (when it has an unsymmetrical configuration, it is the lower limit at least) of the abov 
mentioned particle, it is desirable that it is smaller than the thickness of the polysilane film 13. In 
addition, the relation between the electric resistance of the above-mentioned polysilane film 13 and 
electron emission capacity is explained in full detail behind. 

[0057] Moreover, what is formed for example, by the DC arc electric discharge method can be used 
for the above-mentioned carbon nanotube 14. (Since the contents are common knowledge at this 
contractor, the explanation is omitted here.) Generally the carbon nanotube 14 formed by such 
approach has polyhedron structure, typically, die length is about 1-5 micrometers, and a diameter is 
about 5-50nm. Moreover, of course, a carbon nanotube can also use what was manufactured by vario 
well-known approaches other than the above-mentioned DC arc electric discharge method. However, 
order to carry out stable actuation to the electron emission component 10 in a low vacuum, it is 
desirable that the tip of a carbon nanotube has structure closed in polyhedron. Next, with referenc 
to drawing 2 (a) - (g), the manufacture process of the above electron emission components 10 is 
explained. 

(1) First, as shown in drawing 2 (a), form in the front face of a substrate 11 the conductive layer 12 
which patterning was carried out to band-like [ two or more ]. Since patterning processing of the 
above-mentioned conductive layer 12 can use the processes (for example, photolithography etc.) 
currently generally used by the semi-conductor technical field etc., the explanation is omitted here. 

(2) Next, for example by the spin cast method, as shown in drawing 2 (b), carbon black was made to 
mix, for example, form the polysilane film 13 whose thickness is about 1 micrometer so that a 
substrate 11 and the above-mentioned conductive layer 12 may be covered. 

(3) Then, as shown in drawing 2 (c), irradiate the ultraviolet (UV) light emitted by the above- 
mentioned polysilane film 13 from the mercury lamp through the mask 16 which has an opening patte 
corresponding to the pattern of a conductive layer 12. By this, as shown in drawing 2 (d), the 
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photodissociation of an interatomic bond (usually Si-Si association) arises in field 13a by which UV 
light in the polysilane film 13 was irradiated. At this time, it can check that the polysilane film 13 of 
the above-mentioned field 13a originated in the above-mentioned photodissociation, and 
photodissociation has produced it by becoming transparence to light with a wavelength of 360nm. 
(4) As shown in drawing 2 (e), install the substrate 11 with which the above processings were made in 
an electrophoresis apparatus 31, and introduce the solution (suspension) 33 which distributed the 
carbon nanotube 14 in the electrophoresis apparatus 31 (gap eel formed between a substrate 11 and 
counterelectrode 32). 

[0058] Here, the above-mentioned carbon nanotube 14 distributes the carbon nanotube which 
deposited on the collection member with the DC arc electric discharge method as mentioned above, 
for example in isopropyl alcohol (IPA) by impression of a supersonic wave, removes an impurity with 
centrifugal separation vessel, and refines the obtained suspension. The suspension after the above- 
mentioned impurity removal process is used as a solution 33 introduced in the gap eel of the above- 
mentioned electrophoresis apparatus 31. In addition, in order to prevent condensation of a carbon 
nanotube, you may make it this solution 33 to make activators, such as a triton, mix etc. 
[0059] After introducing a solution 33, a predetermined electrical potential difference is impressed 
for 20 minutes between the conductive layers 12 and counterelectrodes 32 which were formed in th 
substrate 11. More in detail, it is a room temperature, and a forward electrical potential difference 
impressed to a negative electrical potential difference and a counterelectrode 32 at a conductive 
layer 12, and the electric field of abbreviation 2.0x103 V/cm are formed among both. By formation 
this electric field, it moves toward the front face of the polysilane film 13 according to an 
electrophoresis phenomenon while carrying out orientation of the carbon nanotube 14 in a solution 3 
in accordance with electric field (line of electric force). The carbon nanotube 14 which reached field 
13a which said photodissociation in the polysilane film 13 produced is inserted and fixed to the 
clearance between the polysilane film 13 produced by said photodissociation to a certain amount of 
depth. That is, a carbon nanotube 14 is arranged to the field of two or more shape of an parallel str 
on a substrate 11, it is in an orientation condition (posture) almost perpendicular to a substrate 11, a 
it is embedded on the polysilane film 13, makes an edge, and is fixed. 

[0060] It was checked as follows that some carbon nanotubes 14 will be inserted in the polysilane f i 
13 as mentioned above. That is, when the condition of 14 fixed to the front face of the polysilane f i 
13 was observed with the scanning electron microscope (SEM), the carbon nanotube 14 existed only 
field 13a by which UV light was irradiated, and it was observed that some carbon nanotubes 14 are I 
transparencies compared with other parts, and it was checked that the part is inserted in the 
polysilane film 13. That is, according to an electrophoresis phenomenon, it is arranged effectively, an 
a carbon nanotube 14 carries out orientation almost at right angles to a substrate 11, and moves to t 
front face of the polysilane film 13 efficiently, and the result of the above-mentioned SEM 
observation shows clearly that the carbon nanotube 14 is alternatively inserted in the part which th 
photodissociation of Si-Si association by the exposure of UV light in the front face of the polysilane 
film 13 produced. 

[0061] After the electrical-potential-difference impression for [ above-mentioned ] about 20 minut 
the suspension (solution 33) containing a carbon nanotube 14 is removed, and a substrate 11 is taken 
out. 

(5) The polysilane film 13 of the part which Si-Si association dissociated by the exposure of said UV 
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light when heated at 200-450 degrees C SiOx-turns with an electric furnace 41, the above-mention 
carbon nanotube 14 hardens the substrate 11 fixed to the polysilane film 13, as shown in drawing 2 ( 
and a carbon nanotube 14 fixes firmly. On the other hand, it is decomposed, and the polysilane film 1 
of a part with which UV light was not irradiated is removed as shown in drawing 2 (g). Here, although 
heating temperature is not restricted to the above-mentioned temperature, if too low while the 
polysilane film 13 of all fields will decompose if too high (if 450 degrees C is exceeded), decomposit 
in the part by which neither sufficient SiOx-izing nor UV light was irradiated cannot take place easi 
(if lower than 200 degrees C). In addition, it is not necessary to necessarily perform the above- 
mentioned heating and, and you may make it heat at lower temperature according to the quality of th 
material of the fixing reinforcement of a carbon nanotube 14, or an attachment component needed. 
Next, the electric resistance of the polysilane film 13 is explained. 

[0062] The electron emission component which was produced as mentioned above and for which 
magnitude has the electron emitter of 2 1mm, While preparing the envelopment member which 
surrounds the anode electrode which vacated spacing of 1mm and has been arranged from the above 
mentioned electron emitter, and the above-mentioned electron emission component and an anode 
electrode By exhausting the interior, the electron emission mold diode component (electrode 
configuration) was constituted, and the relation (current-voltage characteristic: I-V property) 
between applied voltage and an emission current was investigated. The result is shown in drawing 3 . 
moreover, it combines and the relation of the applied voltage and the emission current when not 
making carbon black mix in the polysilane film with the same configuration (namely, the polysilane fil 
-- high -- case ****) is also described in this drawing. Since an electron is efficiently supplied to a 
carbon nanotube 14 when carbon black is made to mix in the polysilane film 13 and electric resistanc 
is suppressed low, as shown in this drawing, an electron becomes is easy to be emitted and an I-V 
curve becomes what started. That is, by setting more preferably 500 M omega or less of electric 
resistance of the polysilane film 13 to 100 M omega or less, the voltage drop in the polysilane film 13 
can be suppressed small, and emission of many electrons can be made easy. 
[0063] In addition, in order to stop small the emission current variation in an electron emission 
component, as for the electric resistance of the polysilane film, it is desirable to make it about 1 M 
omega or more. That is, the electron emitted from electron emitter collides with a residual gas 
molecule, a gas molecule ionizes the above-mentioned emission current variation, and in case the ion 
carries out the reattachment on the surface of electron emitter, it is considered to be the cause th 
the potential of electron emitter changes momentarily. Such emission current variation has the cold 
cathode member of needlelike structure almost perpendicular to a substrate 11 like the electron 
emission component of the gestalt of this operation, and while the end is embedded certainly at an 
attachment component, in being the configuration that the other end projects For example, although 
emission current variation is equalized and it is eased compared with the case where the cold cathod 
member is prepared in the shape of a fallen tree etc. since there are many emission sites (origin whe 
an electron is emitted) Since the polysilane film 13 acts as stabilization resistance by setting up the 
electric resistance of the polysilane film 13 above somewhat greatly, it can stop smaller. 
[0064] Therefore, the electric resistance of the polysilane film 13 can stop small 1 M omega or more 
500 AA omega or less of current variation as mentioned above, without checking the electronic ease o 
emitting by setting up the rate of mixing of carbon black etc. so that it may be more preferably set 
1 AA omega or more 100 AA omega or less. What is necessary is here, just to set up the above- 
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mentioned resistance so that it may become the range of the above [ the electric resistance in the 
field corresponding to predetermined around the electron emission range (i.e., for example, each 
pixel) ] when electron emitter 15 is formed like the electron emission component 10 shown in drawin 
corresponding to two or more pixels. 

[0065] In addition, although the above-mentioned example showed the example which used the carb 
nanotube as a cold cathode member, other ingredients which have needlelike structure which is the 
simple substance or aggregate not only including this but 6 ring structures of carbon, for example, a 
carbon fiber etc., may be used. Moreover, the above-mentioned carbon fiber could fluff the front 
face. Moreover, as long as it had needlelike structure substantially, that in which GURAFITO, 
fullerene, etc. are intermingled, and the thing in which these adhered to the carbon nanotube could 
contained. Even when these are used, the manufacture process using the above electrophoresis can 
applied and the same configuration and the electron emission component which has effectiveness ca 
be produced. 

[0066] Moreover, although the above-mentioned example showed the example which generates 
dissociation (photodissociation) of an interatomic bond by irradiating UV light, using the polysilane f 
13 as an attachment component It may be made to generate according to other operations (for 
example, heating by the local exposure of laser light etc.) of an optical exposure, or dissociation of a 
interatomic bond may be further generated by (thermal dissociation) and various approaches 
according to the component of an attachment component etc., such as making it generate by 
impression of energy other than light etc. 

[0067] Moreover, specifically, ends, such as a carbon nanotube, may be made to insert some [ at 
least ] fields in the porous part substantially, using a porous ingredient (it has a minute hole), porous 
one Si by which anodizing was carried out as an attachment component. 
[0068] Moreover, by forming two or more band-like conductive layers 12 on a substrate 11, and 
arranging the polysilane film 13 and a carbon nanotube 14 to the pattern corresponding to this as 
mentioned above Although the image display component by which the display pixel has been arranged 
in the shape of a two dimensional array using a conductive layer 12 as a signal line (scanning line or 
data line) can be constituted as it is as shown in the gestalt 2 of operation mentioned later It may g 
over the pattern of formation of a conductive layer 12 and the polysilane film 13, and arrangement o 
a carbon nanotube 14 the whole surface on a substrate 11, and you may make it become other 
predetermined patterns, corresponding to the application for which not only this but the electron 
emission component 10 is used. 

[0069] Moreover, only a conductive layer 12 may be formed in a predetermined pattern, and you may 
carry out going over the pattern of formation of the polysilane film 13, and arrangement of a carbon 
nanotube 14 the whole surface on a substrate 11 etc. 

[0070] Moreover, while arranging a carbon nanotube 14 only to the field to which the ultraviolet 
radiation in the polysilane film 13 was irradiated as mentioned above by irradiating ultraviolet 
radiation partially through a mask 16 at the polysilane film 13 Although a next heating process can 
perform hardening and patterning of the polysilane film 13 to coincidence After carrying out 
patterning of the polysilane film 13 by a photolithography etc. beforehand not only this but if neede 
you may carry out irradiating ultraviolet radiation over the whole (whole surface of a substrate 11) 
remaining polysilane film 13 etc. 

[0071] Moreover, after performing formation of the polysilane film 13, and arrangement of a carbon 
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nanotube 14 all over a substrate 11, you may carry out carrying out patterning of the field where the 
polysilane film 13 and/or a carbon nanotube 14 are arranged by a photolithography etc. 
[0072] Moreover, after not only forming between a substrate 11 and the polysilane film 13 as 
mentioned above but the carbon nanotube 14 has been arranged, you may make it form a conductive 
layer 12 in the front face of the polysilane film 13. 

[0073] Moreover, you may make it constitute the attachment component itself from a semiconducto 
material or a conductor ingredient. (Gestalt 2 of operation) The image display device (flat-panel 
display) which has the image display component using an electron emission component, and this image 
display component and the drive circuit of a gestalt 1 of said operation is explained. 
[0074] The perspective view in which drawing 4 shows the configuration of an image display compone 
typically, and drawing 5 are the block diagrams showing the configuration of an image display device 
[0075] The image display component 50 is equipped with the opposite substrate 51 which vacated th 
electron emission component 10, this electron emission component 10, and predetermined spacing, an 
was formed as shown in drawing 4 . The above-mentioned electron emission component 10 and the 
opposite substrate 51 are pasted up by the seal member which is not illustrated by the periphery, an 
the opening of a between is maintained at the low vacuum of a predetermined pressure. 
[0076] Two or more band-like conductive layers (anode electrode) 52 of the direction which 
intersects perpendicularly with the conductive layer 12 in the electron emission component 10, and t 
emitter layers (image formation member) 53 which emit light by the exposure of an electron ray, su 
as a fluorescent substance, are formed in the opposite substrate 51. The display pixel is constituted 
by the intersection of each above-mentioned conductive layer 12 and a conductive layer 52. That is, 
carrying out patterning of two or more conductive layers 12-52 to band-like, respectively, forming 
them, and using these conductive layers 12-52 as a signal line (scanning line or data line) as they are, 
the display pixel arranged in the shape of a two dimensional array is formed, and a bitmapped image 
displayed. 

[0077] The power source 62 which supplies power to the control drive circuit 61 which impresses 
driver voltage to the above-mentioned image display component 50 and the image display component 
50, and the control drive circuit 61 is established, and the image display device 60 is constituted, as 
shown in drawing 5 . The above-mentioned control drive circuit 61 impresses alternatively the 
electrical potential difference according to the picture signal for every pixel inputted to each 
conductive layer 12 and a conductive layer 52 one by one. Thereby, the emitter layer 53 emits light 
the brightness according to a picture signal electrical potential difference for every pixel, and the 
image according to a picture signal is displayed. 

[0078] As mentioned above, since an electron is efficiently emitted by using the electron emission 
component of the gestalt 1 of operation, it can perform easily displaying the image of high brightnes 
with comparatively low applied voltage. 

[0079] In addition, although the above-mentioned example explained the image display component 
which has the configuration of the passive matrix of 2 terminal molds which impresses the electrica 
potential difference according to a picture signal between a conductive layer 12 and a conductive lay 
52, a drawer electrode may be prepared not only between this but between the conductive layers 12 
52, and you may carry out that the electrical potential difference impressed to this drawer electrod 
is made to perform a display control etc. 

[0080] Moreover, not only that in which patterning of the conductive layer 12 (polysilane film 13) wa 
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carried out to band-like, and it was formed but the electron emission component 10 formed in other 
predetermined patterns or a single pattern may be used, and two or more arrays of these electron 
emission components 10 may be carried out, and you may carry out constituting an image display 
component etc. 

[0081] Moreover, it is clear for this contractor an electron emission component's for it to be able t 
apply to various applications which need an electron source (electron emitter), such as not only the 
above flat-panel displays but a cathode-ray tube, and a lamp, an electron gun. 
[0082] 

[Effect of the Invention] This invention is carried out with a gestalt which was explained above, and 
does so effectiveness which is indicated below. 

[0083] that is, with a posture almost perpendicular to supporter material, an end is laid under the 
above-mentioned attachment component by the attachment component containing a semi-conductor 
member or a conductive member, and the other end exposes to it the cold cathode member which ha 
needlelike structure from the above-mentioned attachment component — as — maintenance **** — a 
big emission current consistency can be obtained with low applied voltage by things. Moreover, while 
being able to perform easily arranging a cold cathode member with a high consistency and homogene 
to the field of a comparatively big area patternized two-dimensional, for example by making the cold 
cathode member by the above-mentioned attachment component hold by electrophoresis etc., the 
effectiveness that it can perform also raising productivity easily is done so. 



[Translation done.] 



http:// 4.ipd .jp .g .jp/cgi-bin/tr n_ eb_cgi_ejje 5/19/ 



